Express Mail No. EU627077818US BRI/021 Sheet 1 of 13 

Inventor: David T. Jennings III 
Constant-Current, Rail- Voltage Regulated Charging Electronic Detonator 




Express Mail No. EU6270778 1 8US BRI/02 1 Sheet 2 of 1 3 

Inventor: David T. Jennings III 
Constant-Current, Rail- Voltage Regulated Charging Electronic Detonator 




25 




26 




Fig. 3 



Express Mail No. EU6270778 1 8US BRI/02 1 Sheet 3 of 1 3 

Inventor: David T. Jennings III 
Constant-Current, Rail-Voltage Regulated Charging Electronic Detonator 



00 



IT) 



to 



ON 

O 
H 



ON 

O 
H 



ON 

O 
H 



I' 



AW 



Express Mail No. EU6270778 1 8US BRI/02 1 Sheet 4 of 1 3 

Inventor: David T. Jennings III 
Constant-Current, Rail- Voltage Regulated Charging Electronic Detonator 



Fig. 5 

EEPROM 



Bus 



Polarity 
Correct 



Communi- 
cation 
Interface 



Digital 
Logic Core 



Reference 
Generator 



Level 
Detectors 




Bridge Cap 
Control 





Bridge 
Wire FET 









Express Mail No. EU6270778 1 8US BRI/02 1 Sheet 5 of 1 3 

Inventor; David T. Jennings III 
Constant-Cunent, Rail- Voltage Regulated Charging Electronic Detonator 



voltage 



Vb.h 



Vb.l 



voltage 



10 10 1 



time 
Fig. 6a 



'L.L 



0 10 10 1 



time 

Fig. 6b 



Express Mail No. EU6270778 1 8US BRI/02 1 Sheet 6 of 1 3 

Inventor: David T. Jennings III 
Constant-Current, Rail- Voltage Regulated Charging Electronic Detonator 



current 



Ib,h 



0 



0 



c 



Ib.l I I I 

time 

Fig. 7a 



current 



0 10 10 1 



Il.h 



time 



Fig. 7b 



Express Mail No. EU627077818US BRI/021 Sheet 7 of 13 

Inventor: David T. Jennings III 
Constant-Current, Rail- Voltage Regulated Charging Electronic Detonator 



Fig. 8 



half-bit capture & processing delay 



bit width 



Serial Data 



Talkback 



setup time 3 bits of zero data 



Fig. 9 



Clock Pulse # = ABD Unique ID 



bit width . 



Serial Data 



Talkback 



V 



T 



setup time 3 bits of zero data 



Express Mail No. EU627077818US BRI/021 Sheet 8 of 13 

Inventor: David T. Jennings III 
Constant-Current, Rail- Voltage Regulated Charging Electronic Detonator 



Fig. 10a 



Logger 
Enables 
System 



Execute Blind 
Read of Device 



Ensure proper 
connection 




Check Continuity 
and Verify 
Discharge 



Error 



Program Delay 
and Scratch Info 



Error 



Check continuity 
and verify 
discharge 



System 
Removed 
from Logger 



Express Mail No. EU627077818US BRI/021 Sheet 9 of 13 

Inventor: David T. Jennings III 
Constant-Current, Rail- Voltage Regulated Charging Electronic Detonator 



Logger 
data 



Blasting 
machine 
enables 
system 



Execute Known 
Device Read (if any) 



Execute 
Autobus 
Detect 



Execute 
read of 
device 



Fig. 10b 




Check 
connections 




Yes 



Check 
array and 
connection 



Express Mail No. EU627077818US BRI/021 Sheet 10 of 13 

Inventor: David T. Jennings III 
Constant-Current, Rail- Voltage Regulated Charging Electronic Detonator 



(from Fig. 10b) 



Fig. 10c 



System scan to 
detect errant 
device(s) 




Broadcast 
Continuity 
Check 




Broadcast 
Charge 



Broadcast 
Verify 
Charge 



Broadcast 
Calibrate 



Broadcast 

Verify 
Calibrate 



(to Fig. lOd) 



Yes 



Yes 



System scan 

to detect 
errant device 



1 




Resume 



No 



Replace 
defective 
device(s) 



* Operator may configure the blasting 
machine to allow or disallow retries 



Resume 



No 



Broadcast 
discharge 



Broadcast 

verify 
discharge 



Replace 
defective 
device(s) 



Express Mail No. EU627077818US BRI/021 Sheet 1 1 of 13 

Inventor: David T. Jennings III 
Constant-Current, Rail- Voltage Regulated Charging Electronic Detonator 



(from Fig. 10c) 



Fig. lOd 



Repeat if using multiple 
fire commands - see Fig. 
1 1 for the sequence 
within devices 



Prefire countdown expired 



FIRE with 
programmed 

prefire 
countdown 



Error 



Broadcast 
discharge 



1 






r 


Prefire 
Countdown 




Broadcast 

verify 
discharge 


^ 


r 




f 


Final 
Countdown: 
serial line 
disabled 






System scan 
to diagnose 
error 






No 


Automatic 

device 
discharge 


> ► 






f 




Blast 
aborted 



Express Mail No. EU6270778 1 8US BRI/02 1 

Inventor: David T. Jennings III 
Constant-Current, Rail-Voltage Regulated Charging Electronic Detonator 



Sheet 12 of 13 



Fig. 11 



No CRC error 



Fire 
Command 
Received 



Prefire 
Countdown 
Set/Reset 




Discharge 




Multiple fire conunand 




CRC error 



Prefire countdown expired 



Final Firing 
Countdown 



1 



(continued in Fig. lOd) 



Express Mail No. EU6270778 1 8US BRI/02 1 

Inventor: David T. Jennings III 
Constant-Current, Rail- Voltage Regulated Charging Electronic Detonator 



Sheet 13 of 13 



Fig. 12 



Constant Current Charging 




4 5 6 

Time (s) 



7 8 9 10 



